STATEMENT OF WORK FOR

ENSURING BIOLOGICAL INTEGRITY:  A HISTORY OF 

NASA’S PLANETARY PROTECTION EFFORTS 

1.0 Summary:

This statement of work describes the requirement to complete a scholarly book-length manuscript on the history of NASA’s biological planetary protection efforts.  The book should focus on the time period since NASA’s inception in 1958 with some background discussion of antecedent thoughts and efforts.  The NASA History Division will administer this project jointly with the Office of Space Science. The NASA History Division also will manage professional review and oversight of final publication of the work.

2.0 Scope:

This contract is for the preparation of a book-length manuscript on Ensuring Biological Integrity: A History of NASA’s Planetary Protection Efforts.  The goal of this research project is to produce a roughly 400-page manuscript history of the views of scientists, engineers, policymakers, enthusiasts, and the general public regarding planetary protection. 

This history project should build upon the existing literature on this subject such as Charles R. Phillips, The Planetary Quarantine Program:  Origins and Achievements, 1956-1973 (NASA SP-4902, 1974); Morton Werber, Objectives and Models of the Planetary Quarantine Program (SP-344, 1975); Kent Carter, “Moon Rocks and Moon Germs:  A History of NASA’s Lunar Receiving Laboratory,” Prologue, v. 33, no. 4 (winter 2001); and Audra J. Wolfe, “Germs in Space:  Joshua Lederberg, Exobiology, and the Public Imagination, 1958-1964,” Isis, v. 93, no. 2 (June 2002).

With a brief discussion of thinking about planetary protection before the first spacecraft flew, the contractor should pick up the story with the founding of NASA in 1958.  It should cover the early concerns of prominent figures such as biologist Joshua Lederberg, as well as the reports and studies that the National Research Council’s Space Studies Board and the International Council of Scientific Unions produced in the early years of the space age.  

The project should also address how early concerns about planetary protection led to increased interest in the field of exobiology as a whole.  Thus this work should acknowledge the historical literature about astrobiology, as exobiology is now sometimes known, specifically in the context of planetary protection. 

This project should address the concepts of both forward and backward contamination.  In terms of forward contamination, it should examine spacecraft designers’ efforts to ensure that no untoward biological material from Earth contaminated the Moon on the Apollo missions.  This was also an issue on the Ranger and Surveyor robotic probes that were sent to the Moon before the Apollo landings.  In addition, forward contamination was a definite possibility on the Viking spacecraft that were sent to look for signs of life on Mars.  This continues to be an issue with robotic spacecraft that we send to explore the solar system.

In terms of backward contamination, the contractor shall look historically at efforts to ensure that the Apollo astronauts did not introduce dangerous pathogens from the Moon when they returned to Earth.  An important part of this particular storyline during the Apollo era is the history of the Lunar Receiving Laboratory at NASA’s Johnson Space Center.

This issue of backward contamination has gained additional currency more recently with operating and planned robotic spacecraft missions to return physical samples from other celestial bodies within our solar system to Earth.  Thus the historical manuscript should look at missions such as Stardust and Genesis, as well as plans for a spacecraft to return a sample from Mars.

While focusing on NASA, this manuscript should also examine efforts by other countries and international organizations.  For example, how did scientists and engineers in the former Soviet Union view planetary protection?  How significant a role did the United Nations play? 

The finished manuscript is to be delivered within three years and must reflect extensive research of NASA records, scientific journals, and the records of other relevant government agencies (for example, the Smithsonian Institution, the Department of Defense, personal paper collections, and private company archives).  The contractor should use oral history interviews as appropriate to augment written records as source material for this book. The contractor should transcribe the most significant oral histories and deliver them to the NASA History Office to make part of its Historical Reference Collection.  All of the research materials, including interview tapes and transcripts, collected during the project will be archived with the NASA History Division, forming a coherent collection other researchers can use for future histories.

The contractor shall turn in a final version of the manuscript that is publishable.  This means that the quality shall be good enough to pass the rigorous historical and technical peer review process.  

3.0 Historical Themes:

This book-length study will be a well-documented historical work of approximately 10 chapters and 400 typescript pages. It will be unified by several central themes that are woven throughout the manuscript and combined to create a meaningful whole. Some suggested themes are below.

(Risk perception and management of uncertain factors.  

Apollo was the first major mission on which biological contamination was a large concern because humans (astronauts) were potentially at risk, as were all the inhabitants of Earth (if the Moon contained biological material that inadvertently got carried back to Earth).  How did scientists and policymakers assess these risks when there was no direct precedent?  How did the general public view these risks and influence, if at all, the policymaking process?  How have times changed in terms of risk management for robotic spacecraft that will return samples of celestial bodies to Earth?  Do we have better techniques for assessing risk now or is it more a case of managing uncertainty by addressing public perceptions?

(Relations among relevant NASA Field Centers and Headquarters.

Given the fact that the Jet Propulsion Laboratory has been responsible for interplanetary robotic spacecraft, how does its unique status as both a NASA Field Center and as a unit of the California Institute of Technology influence the debate on mission planning?  How did the Johnson Space Center’s dominance as a NASA Center influence the debate on planning for biological containment during the Apollo program?  How did Langley’s approach on the Viking project differ from that of the other centers?  Has the Ames Research Center been significantly involved, given its role in biology and astrobiology?  Which other Centers have been significantly involved in planetary protection?  How much planning has been done at the Centers vis a vis NASA Headquarters?

(Civil-military relations.  

NASA was created deliberately as a civilian agency during the Cold War.  Later, some scientists relied upon the military’s unique resources in biological warfare research to help protect the Earth from back contamination of space exploration.  While back contamination of the Earth could certainly be seen as a genuine global security threat that thus should be in the military’s domain, others might well argue that space exploration should remain removed from all military considerations. 

(Coordination of NASA with other Federal agencies and international organizations.

During the Apollo program, there was often contentious interaction with other Federal regulatory and science policy agencies.  How much leeway did NASA have to design relevant systems versus have public health, safety, and environmental requirements dictated by other agencies?  How has NASA worked with international organizations such as the United Nations on planetary protection?  How much influence have these international groups had in influencing the policy debate on a potentially truly global issue?  How did the Soviets’ actions (or inaction) on this issue during the height of the Cold War space race affect NASA’s decisions?

(Change in NASA space science missions to bring back samples rather than study the solar system in-situ or from afar.

Is this change attributable largely to improved technology, risk management, or a shift in scientific trends?  What new issues in planetary protection have arisen with this new generation of sample return spacecraft?  What new precautions have been taken and are they sufficient?

(The waxing and waning of the planetary protection issue at NASA

How has planetary protection been viewed politically over time?  At the dawn of the space age, some scientists felt that searching for extraterrestrial life should be an underlying rationale for NASA’s programs in general.  How has the issue of planetary protection been situated over time organizationally?  When, for example, was the position of planetary protection officer first instituted and has it traditionally been a position that has commanded significant resources with the NASA bureaucracy?  

(Popular cultural influences.

How have popular culture in general and science fiction movies such as The Andromeda Strain influenced the policymaking debates?  Has the issue suffered or benefited from association (rightly or wrongly) with politically charged issues such as the Search for Extraterrestrial Intelligence and orbital debris?  

(The ascendance of exobiology as a scientific discipline.

How have concerns about planetary protection influenced the development of this field? Conversely, how has astrobiology or exobiology affected concerns about biological contamination on Earth?  How have conceptions of Earth as a biosphere influenced exobiology.  What are relations like between exobiologists and biologists who focus on more “traditional” areas?  

(Ethical and philosophical concerns.

If there is life on other planets or celestial bodies, should we observe it without changing or harming it?  Would this be possible?  While some might argue for a policy of non-interference, would this extend to non-intelligent life forms?  Is it ethical or even practically prudent to destroy non-intelligent alien life forms that we don’t fully understand but could potentially harm inhabitants of Earth?  In addition, how would notions of anthropocentrism and the interconnectedness of ecosystems affect terraforming a place such as Mars, in which we might well have to change or destroy indigenous life forms for humans to live there?

(Relevance to other contemporary science policy concerns such as bioterrorism, genetically modified foods, environmental science, and advanced medical science and biotechnology.

How could foreign biological samples affect our environment, food, health, and safety?  Would recent advances in biotechnology make it easier for a potential terrorist to cause havoc with an alien biological sample?  Conversely, could new biological samples be used to create breakthrough advances in medicine?

4.0 Procedures for Historical Research:
· The contractor shall be familiar with general history of science and technology literature, as well as science and technology studies concepts.  The contractor should use this background knowledge to structure and present an innovative, intellectually challenging argument that is accessible to scholars, students, technology practitioners, policymakers, and the general public.

· The contractor will be expected to perform primary archival research; interview key participants; identify, categorize, and investigate all known information relating to the development of this subject; and write an analytical, intellectually rigorous but readable history of the subject, acceptable for publication as a scholarly work. This final product will be illustrated only as appropriate to explain the issues raised in the written work. The contractor will be responsible for identifying appropriate photographs for this book and obtaining permissions.

· Archival material located during the course of this work should be cited and thus made known to future researchers. Copies of research notes and documents should be placed by the contractor in the NASA Historical Reference Collection for the use of future researchers.

· The work will conform to similar works in the NASA History Series, such as Model Research:  The National Advisory Committee for Aeronautics, 1915-1958 by Alex Roland, Stages to Saturn:  A Technological History of the Apollo/Saturn Launch Vehicles by Roger E. Bilstein, and From Engineering Science to Big Science edited by Pamela E. Mack. The research and writing effort required to produce this volume likely should occupy the contractor full-time for a period of three years.

· Among the sources to be used in this project are NASA, other government, and non-government publications. These include the historical archives and other materials at NASA Field Centers; the NASA Headquarters Historical Reference Collection; records of relevant NASA Headquarters offices; management records; industry archives; papers of senior scientists, interviews with key individuals working in the field; the various periodic editions of Aeronautics and Astronautics; U.S. Congressional reports, hearings, and other publications; selected NASA publications relating to the field; the "NASA Management Information Digest"; the "NASA Pocket Statistics"; the Aeronautics and Space Report of the President for each year; related documents located at the National Archives and Records Administration, Library of Congress, presidential libraries, or other depositories.

5.0 Proposal Guidelines

Proposals for this study should include the following information:

· A detailed chapter outline explaining what topics would be covered in each chapter and how the overall narrative would flow.

· An overall research methodology that should indicate how the proposer intends to address the issues involved in planetary protection research.  The proposer should clearly indicate the major intellectual research questions that he or she intends to address.

· A relatively short (no more than 1-2 pages) bibliographic essay demonstrating the proposer’s familiarity with key scholarly and popular literature relevant to planetary protection research (in addition to the sources mentioned in section 2.0).  This should be in narrative form, although it may also include a simple listing of key books, articles, and other print materials that have already addressed some part of NASA’s planetary protection history.  The essay should explain how the proposer intends to build upon the existing literature and fill in key gaps of knowledge.

· A detailed research plan including what published materials would likely be used, what archival research collections would be used, and who the key living and deceased participants in this debate are.  This research plan should also explain what government agencies, private companies, and other organizations likely would be contacted and where the proposer plans to spend most of his or her time during the course of this research project.  In addition, the proposer should include a list of potential oral history interviewees.  

· A personnel plan including details on who will be involved in the project and their relevant background(s) and expertise.  If more than one person is to be involved, the proposer should clearly indicate how the work would be broken down in terms of research, writing, and so forth.  If the proposer anticipates hiring a research assistant(s), the extent of the research assistant’s involvement should be clearly outlined.  

· A detailed cost plan including breakdowns for salaries, travel (showing how many trips likely would be made to which specific locations and the associated costs), supplies, and any other relevant categories.

6.0 Content Specifics:
· This historical work will begin with an introduction that explains the purpose and scope of the book as well as its contents, describes the method of research and the parameters of study, and introduces the major themes considered in the project. 

· The work should be organized chronologically, with significant allowance for topical treatment as necessary to explain fully the subject. 

· All writing will be in accordance with acceptable scholarly, literary, and methodological standards as established by the NASA History Division and reflected in earlier NASA history publications and the guide, Research in NASA History.  Reference to other written materials must be fully documented and reference notes in this narrative must appear in proper academic style as established in the above and in the most recent Chicago Manual of Style.  In general, the style shall conform to the NASA Historical Style Guide (available at http://history.nasa.gov/styleguide.html on the World Wide Web).

· A list of new or special terms and acronyms will be included in a glossary and explained when first appearing in the text. Statistical material will be organized in a readily understandable format. The contractor shall prepare an index after the manuscript reaches the page proof stage. 

7.0 Performance Requirements:
· Reports of research progress, an outline, drafts of major sections, the volume introduction, a glossary of terms, a graphics plan (proposed illustrations and tables), and any appendices or cross reference guides are due at the milestones shown in the table in section 10 as established by the project manager and other NASA personnel.  A panel will critique the completed draft manuscript.  The contractor will revise the draft in response to recommendations. The graphics plan, the original and two photocopies of the final manuscript (including all tables and appendices), and one set of computer disks containing the manuscript (see Word Processing Criteria) will constitute a critical deliverable. Correction of page proofs and a professionally done index will be the final deliverable.
· All research notes, photocopied documents, correspondence, interview transcripts, photographs selected for inclusion, manuscript sections and narratives, and rights to publication of the study become the property of NASA at the end of the project.  Publication of the work is the responsibility of the NASA History Office, which will attempt to publish the book within one year of the completed final manuscript. Alternatively, the NASA History Office may submit the manuscript to an outside scholarly press for consideration.  The individual(s) involved in the writing of the work will be listed as author(s) of the published work. NASA retains the final right to publish or not to publish the contract manuscript.
· The contractor will submit written progress reports of at least 500 words in to the contract project monitor each quarter, and an invoice for 25 percent of the total contract. The contractor will provide all other deliverables to the contract project monitor on the milestone dates. 

· The contractor will carry out the project using contractor office space, equipment, and supplies.  Workspace and photocopying equipment will be made available to the investigator when researching in NASA facilities.

8. 0 Word Processing and Electronic Image Criteria:

The individual draft chapters as well as the final (revised and complete) manuscript shall be submitted as email attachments or on disks processed with the Microsoft Word 2000 program or on another translatable software. Alternative software must be agreed upon before work begins.  Font for the processed manuscript should be 12-pitch Times New Roman or an equivalent approved before work begins.

Three paper copies of the manuscript on standard 8 1/2 by 11 inch paper must accompany the electronic submission.  The electronic submission and the paper copy of the manuscript must be identical. 

Images for the manuscript should be delivered in full-size (typically 8x10”) glossy prints or in high-resolution (300 dpi at original size) graphics files in jpeg or similar format.

9.0 Scholarly Citations

It is critical that the author use standard scholarly style in employing either footnotes or endnotes in all appropriate places.  Any technical data or statistics that are not common knowledge must be acknowledged with a footnote or endnote.  Similarly, all direct quotations must be individually cited.  

All citations must provide full bibliographic information including the author’s name, publication title, publication place and date, publisher, and specific page number. Full citations in footnotes or endnotes must be used in all phases of the writing, including all draft chapters.  

10.0 Editorial Style:

The manuscript narrative must employ formal, scholarly standards as defined by the current edition of the Chicago Manual of Style, supplemented by the NASA style guide. The latter is provided to contractors especially to guide the expression of government and scientific nomenclature.

Specifically:

1. The finished manuscript must exhibit consistency of format, style, and usage throughout.

2. Passages of text making direct and attributed use of more than fifty words derived from another published work must be identified for ease in obtaining copyright permissions or waivers.

3. The author must obtain explicit written permission to use photographs obtained from non-government sources.

4. Parenthetical notes must be used in attributing quoted material or source material in the manuscript and must follow rules given in the style manuals cited above.

11.0 Citing materials from the NASA History Office:

The author should cite the specific folder number for all materials found in the NASA History Division’s Historical Reference Collection.  Similarly, whenever possible, all NASA images should include a NASA photo number.

12.0 Deliverables:

· NASA will pay the Contractor upon successful completion of each milestone event as specified below.

· Upon successful completion of each milestone event, the contractor shall notify the Contracting Officer in writing, accompanied by an invoice, as certification that the milestone event has been completed in accordance with the Performance-Based Payments clause, 52.232-32k(l)(5)(m).

· Format and editorial aspects of the deliverables will be evaluated along with the substantive, intellectual quality of the manuscript.

· Before payments can be made, the following milestones must be met:

	Time After Award of Contract
	Conditions to be Met

	Base Contract Year
	

	3 Months
	Progress report

	6 Months
	Progress report, outline of historical project, research plans, and preliminary bibliography 

	9 Months
	Progress report, draft chapters of first third of manuscript, copies of oral history transcripts

	12 Months
	Progress report, interview transcripts, revised chapters of first third of manuscript

	Option Year 1
	

	15 Months
	Progress report, interview transcripts, archival status, draft chapters of middle third of manuscript

	18 Months
	Progress report, interview transcripts, revised chapters of middle third of manuscript

	21 Months
	Progress report, all remaining oral history transcripts, back matter drafts, graphics plan

	24 Months
	Progress report, archival status, draft of remaining manuscript, all oral history transcripts

	Option Year 2
	

	27 Months
	Progress report, revised chapters of first half of manuscript

	30 Months
	Progress report, revised chapters of remainder of manuscript

	33 Months
	Progress report, final manuscript acceptable for final critique

	36 Months
	Final report, completed manuscript acceptable for publication, all oral history transcripts, all documents used in preparing work


Milestone payments shall be made as follows for each year of contract performance:

· 1st milestone of contract year = 10% of contract year fixed price

· 2nd milestone of contract year = 20% of contract year fixed price

· 3rd milestone of contract year = 30% of contract year fixed price

· 4th milestone of contract year = 40% of contract year fixed price

13.0 Work Location:
Work shall be performed at the contractor facility and at NASA Headquarters and relevant Field Centers such as the Ames Research Center, Jet Propulsion Laboratory, Johnson Space Center, and Langley Research Center.  The contractor shall carry out the project using contractor office space, equipment, and supplies; however, workspace and photocopying will be made available to the investigator when researching in NASA facilities.  

14.0 Period of Performance:

The period of performance for this task order is the award date plus 36 months.

15.0 NASA Technical Monitor:

Stephen Garber, NASA Headquarters, 202-358-0385
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